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DETAILED ACTION 

Applicants' response of 4/29/2008 has been considered and entered in the 
record. Claims 28-55 are under consideration. With respect to the rejection of the 
prior Office action, the rejection of Claims 45-55 is withdrawn in view of Applicants' 
arguments. With respect to Claims 28-44, the rejection is maintained for the reasons 
as discussed below. A new rejection is made in view of prior art cited by the 
Applicants. Accordingly this Office action is a non-final rejection. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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Claims 28-44 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ismail (Si/SiGe High Speed Field Effect Transistors, IEEE 1995) "Ismail" in 
view of Chang et al (Selective Etching of SiGe on SiGe/Si Heterostructures, J. 
Electrochem, Soc. Vol 138, No. 1, 1991 "Chang et al"). 

The present Claims generally require providing a strained semiconductor layer; 
providing a SiGe layer over said strained semiconductor layer; and selectively removing 
said SiGe layer to expose said strained semiconductor layer. 

Ismail et al shows a FET formed providing a strained semiconductor layer; 
providing a SiGe layer over the strained semiconductor layer. See Figure 7, pg 
20.01 .03. The strained semiconductor layer comprises Si as required by present Claim 
29. A relaxed semiconductor layer comprising Si and Ge is provided beneath the 
strained layer as required by present Claims 31-33. See Figure 7, page 20.1.3. With 
respect to Claims 34-35, Ismail discloses an insulator layer and exemplifies silicon 
dioxide. See last paragraph of column 1 , page 20.1 .3. With respect to Claims 40-44, 
Ismail discloses MOSFETs. See Figure 9, page 20.1 .3. 

However, Ismail does not disclose selectively removing the SiGe layer to expose 
the strained semiconductor layer. 

Chang et al disclose a method for selectively removing SiGe disposed over Si by 
chemically oxidizing the SiGe to form a SiGe oxide in one region but not in another and 
then removing the oxidized SiGe. See page 202, columns 1 and 2 and page 203, Fig 4. 

It would be obvious for one of ordinary skill in the art, at the time of the invention, 
to use the oxidation and etch method of Chang et al, to form the SiGe/Si structures of 
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Ismail, for their known benefit in the art of selectively removing the SiGe layer as 
disclosed by the Chang et al reference. 

With respect to Claims 36-39, the oxidation and etch technique as required by 
the afore mentioned Claims, are disclosed by the Chang reference. 

Response to Applicants' Arguments 

Applicants argue that Ismail is utterly silent about any method utilized to form his 
structures of Figure 7 and 9, because he has not fabricated them. Applicants argue that 
Figures 7 and 9 are simply schematics of structures existing only in circuit performance 
models. The Examiner maintains that it would be obvious for one of ordinary skill in the 
art to make the model as shown by Ismail. The present method claims require 
"providing" and "removing" various layers. The fact that Ismail shows a model does not 
preclude the establishment of a prima facie case of obviousness, as it would be well 
within the skill of one of ordinary skill in the art to "provide" the layers as shown in the 
model of Ismail and arrive at the present Claims. 

Applicants further argue that Ismail's structure may be fabricated in other ways, 
for example, rather than selectively removing layers from his N-MODFET structure, 
Ismail could add layers to his P-MODFET structure. The Examiner notes that simply 
because there are other ways of forming the device does not preclude the prima facie 
case of obviousness. Chang et al disclose a method for selectively removing SiGe 
disposed over Si by chemically oxidizing the SiGe to form a SiGe oxide in one region 
but not in another and then removing the oxidized SiGe. See page 202, columns 1 and 



Application/Control Number: 10/797,231 Page 5 

Art Unit: 2812 

2 and page 203, Fig 4. It would be obvious for one of ordinary skill in the art to 
selectively remove layers as disclosed by Chang to arrive for the benefit of arriving at 
the structure as disclosed by Ismail. It would be obvious to one of ordinary skill in the art 
that to arrive at the device as illustrated by Ismail, one would have to selectively add or 
selectively remove SiGe. To do so by a process as disclosed by Chang is not "mere 
conjecture", but the use of a known method in the art for its known benefit. The burden 
in establishing a prima facie case of obviousness does not require that there be no 
other possibility to arrive at the present invention, but simply that it is obvious for one of 
ordinary skill in the art to do so. One of ordinary skill in the art, upon seeing the model of 
Ismail, would find it obvious to produce it by using the selective removal as disclosed by 
Chang et al. 

Applicants argue that one of ordinary skill in the art would not utilize Chang's 
method to attempt to form Ismail's structure because Chang's approach would not 
achieve the straight vertical profile, and the resultant sidewall profile would be ragged 
and undercut. In response to applicant's argument that the references fail to show 
certain features of applicant's invention, it is noted that the features upon which 
applicant relies (i.e., smooth lines) are not recited in the rejected claim(s). Although the 
claims are interpreted in light of the specification, limitations from the specification are 
not read into the claims. See In re Van Geuns, 988 F.2d 1 181 , 26 USPQ2d 1057 (Fed. 
Cir. 1993) . As noted by Applicants' Ismail is a model, and the present Claims do not 
require smooth sidewalls and merely require the selective removal of SiGe. With 
respect to the type of doping of the portion removed, Applicants's argue limitations 



Application/Control Number: 10/797,231 
Art Unit: 2812 



Page 6 



which are not in the claims. Moreover, Chang et al is not limited to one experiment. 
Furthermore, the Ismail reference is not limited to silicon dioxide insulators and it would 
be well within the skill of one of ordinary skill in the art to use another insulator. 

The rejections of Claims 45-55 over Ismail and Chang are withdrawn in view of 
Applicants' arguments. 

New Rejection in view of IDS of 4/29/2008 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 28-36, 39-40, 45-46 and 49-54 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Fitzgerald (US 6,646,322). 

Fitzgerald discloses a relaxed silicon germanium platform for high speed CMOS 
electronics. Fitzgerald shows a FET formed providing a strained semiconductor layer; 
providing a SiGe layer over the strained semiconductor layer. See Figures 13A-13D and 
column 9, lines 20-45. The strained semiconductor layer comprises Si as required by 
present Claims 29, 49 and 50. See column 9, lines 31-33. A relaxed semiconductor 
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layer comprising Si and Ge is provided beneath the strained layer as required by 
present Claims 31-33 and 50-51. See Figure 13D. With respect to Claims 34-35 and 54, 
Fitzgeraldl discloses an insulator layer and exemplifies silicon dioxide. See Figure 10. 
With respect to Claims 36 and 39-40, Fitzgerald discloses thermal oxidation and wet 
etching. With respect to Claim 45, Fitzgerald discloses that the same strained Si layer 
1306 provides the channel for both the surface and buried channel devices. See Figure 
13D and corresponding text. With respect to Claim 46 Fitzgerald disclose source, drain 
and gate contact regions. See Figures 7C and 7D, and corresponding text. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 38-39 and 47-48 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fitzgerald (US 6,646,322). 

Fitzgerald is relied upon as disussed above. 

However, Fitzgerald does not disclose the temperature of the thermal oxidation 
or specify p-type or n-type doping as required by the afore mentioned Claims. 

It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to arrive at the presently claimed temperature range, as where the general 
conditions of a claim are disclosed in the prior art, it is not inventive to discover the 
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optimum or workable ranges by routine experimentation. See Allen et al v. Coe, 57 
USPQ 136. Moreover, the discovery of an optimum value of a result effective variable in 
a known process is ordinarily within the skill of the art. See In re Antonie, 195 USPQ 6 
(CCPA 1977). In the present case the selection of the temperature range would be a 
matter of optimization for the benefit of optimizing the performance of the MOSFET. 
Moreover, with respect to the p-type and n-type implantation, Fitzgerald disclose 
implanting the source, drain and gate regions, and the selection of the type of dopant 
used would be obvious to one of ordinary skill in the art. 

Claims 41-44 and 56 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fitzgerald (US 6,646,322) in view of Boyd et al (US 6,271,094). 

Fitzgerald is relied upon as discussed above. 

However, Fitzgerald does not disclose the use of a high k insulator in a 
MOSFET. 

Boyd et al disclose a MOSFET which comprises a SIGe layer and the use of a 
high k dielectric layer. See column 2, lines 5-65 and column 9, lines 55-60. 

It would have been obvious for one of ordinary skill in the art, at the time of the 
invention, to use a high k dielectric in the MOSFET of Fitzgerald, for its known benefit 
as an insulator in MOSFETs as disclosed by Boyd. The use of a known material, high k 
dielectric, for its known purpose, an insulator in a MOSFET would be within the skill of 
one of ordinary skill in the art. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alexander G. Ghyka whose telephone number is (571) 
272-1669. The examiner can normally be reached on Monday through Friday during 
general business hours. If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Charles Garber can be reached on (571) 272- 
21 94. The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

July 3, 2008 
AGG 

ALEXANDER G. GHYKA 
PRIMARY EXAMINER AU 2812 
/Alexander G. Ghyka/ 
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